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PROBLEM TO BE SOLVED: To provide a power semiconductor 
device, which can resolve the point that cannot detect 
the defect, when one of a plurality of wires is 
connected, even if there is an opening defect in a 
plurality of wires of a power device cell and the opening 
defect can be detected readily, without the effect of the 
number of the opened wires, and the method and device for 
detecting the wire opening. 
SOLUTION: Respective first pads la, lb and 1c 
corresponding to a plurality of connecting wires 3a. 3b 
and 3c of first to third device cells 2a, 2b and 2c are 
connected to a second pad Id and a second lead 5 via 
first to third resistors 6a. 6b and 6c. Thus, the wire 
opening is detected through a change in resistance 
between a first lead 4 and a wire-opening detecting 
^second lead 5, which are connected to the first pads la, 
lb and 1c via the first connecting wires 3a. 3b and 3c. 
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Detailed Description of the Invention] 
[0001] ' 

[Field of the Invention] this invention — power semiconductor devices, such as power metal-oxide, 
semiconductor field effect transistor, and the defect detection approach of those - and - ** - it is 
related with defect detection equipment, 
[0002] 

[Description of the Prior Art] Conventionally power semiconductor devices, such as power metal-oxide 
semiconductor field effect transistor (gold oxide group electric field effect mold transistor) Since the 
current transmitted is large, as shown in drawin g 2 , between two or more pads (Pad 1-3) 51a, 51b, and 
51c connected to the 1st thru/or 3rd device eel (Mf 1-3) 52a, 52b, and 52c, respectively, and the leads 54 
of a package 50 There is the need of making the joint wires 53a, 53b, and 53c to combine into two or 
more. Although divided into two or more device eels 52a, 52b, and 52c which have two or more pads 
51a, 51b, and 51c corresponding to two or more joint wires 53a, 53b, and 53c, the power semiconductor 
device is short-circuited with the inter-electrode metal wiring 55a and 55b at the edge of each device eel 
in order to prevent DC and the imbalance in the case of high frequency (RF) actuation. 
[0003] Here, since normal" device actuation will be carried out if combined by at least one among two or 
more wires 53a-53c even if there is poor opening, such as wire adhesion, defect detection cannot be 
performed. Although the device which has poor wire opening carries out normal actuation in the short 
term, since it is over the allowable current which can be used for the insurance of Wires 53a-53c, in the 
long run, it will produce wire breakage and will not carry out normal device actuation. 
[0004] In order to cancel this fault, the detection approach which used the voltage regulator is indicated 
by JP,8-51 190,A (it is calfed the conventional technique 1). 
[0005] ^ 

[Problem(s) to be Solved by the Invention] However, in the conventional technique 1, it is limited only 
to the application which makes between detection terminals a constant voltage, and has the fault of 
being inapplicable to the usual power semiconductor device. 

[0006] Moreover, in two or more joint wires 53a-53c of the power semiconductor device by the 
conventional technique 1 , even if a device has poor wire opening in the short term in order to carry out 
normal actuation if one or more joint wires 53a-53c are combined, if the joint wires 53a-53c are 
combined normally, there is at least one fault that defect detection cannot be performed among plurality. 

[0007] Then, in the power semiconductor device which uses two or more wires, the technical technical 
problem of this invention detects poor wire opening, and is to offer the semiconductor device which can 
secure the dependability of normal actuation over a long period of time [ of a device ], its wire opening 
detection approach, and detection equipment. 
[0008] 

[Means for Solving the Problem] According to this invention, between two or more 1 st pads and the 
single leads of the 1st of a package which were established corresponding to the device eel In the 
equipment which detects wire opening of a power semiconductor device which prepared two or more 1st 
joint wires of said two or more 1st pads and same number Furthermore, the 2nd joint wire is minded for 
the 2nd lead for wire opening detection, and the 2nd pad for wire opening detection. Prepare and said 
two or more 1st pads and resistance of the same number are minded for between said two or more 1st 
pads and said 2nd pad. It connects and the wire opening detection equipment of the semiconductor 
device characterized by having the wire opening detection structure based on the resistance between said 
1 St lead and said 2nd lead is obtained. 

[0009] Moreover, according to this invention, in the wire opening detection equipment of said power 
semiconductor device, the wire opening detection equipment of the semiconductor device characterized 
by said each resistance having abbreviation same resistance is obtained. 
[0010] Here, in this invention, it is desirable in the wire opening detection equipment of said 
semiconductor device that it is within the limits of lOohm-lOkohm although said each resistance is 
based on the ingredient to constitute. 
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[00 11] According to this invention, moreover, between two or more 1st pads of a device eel, and the 
single lead of the 1st of a package In the approach of detecting wire opening of a power semiconductor 
device which prepared two or more 1st joint wires of said two or more 1st pads and same number 
Furthermore, prepare the 2nd lead for wire opening detection, and the 2nd pad for wire opening 
detection, and resistance of said 1 st pad and same number is minded for between said 1st pad and said 
2nd pad. It connects and the wire opening detection approach of the semiconductor device characterized 
by carrying out wire opening detection based on the resistance between said 1st lead and said 2nd lead is 
acquired. 

[0012] Moreover, according to this invention, in the wire opening detection approach of said 
semiconductor device, the wire opening detection approach of the semiconductor device characterized 
by using what has abbreviation same resistance in said each resistance is acquired. 
[0013] Here, in the opening detection approach of the power semiconductor device of this invention, 
although said each resistance is based also on the ingredient to constitute, it is desirable that it is within 
the limits of lOohm-lOkohm.. 

[0014] According to this invention, moreover, between two or more 1st pads of a device eel, and the 
single lead of the 1st of a package In said two or more 1st pads and the semiconductor device equipped 
with the structure which prepared two or more 1st joint wires of the same number Furthermore, the 2nd 
joint wire is minded for the 2nd lead for wire opening detection, and the 2nd pad for wire opening 
detection. It prepares, between said two or more 1 st pads and said 2nd pad is connected through said two 
or more 1 st pads and resistance of the same number, and the semiconductor device characterized by 
having the wire opening detection structure based on the resistance between said 1 st lead and said 2nd 
lead is obtained.. 

[0015] Moreover, according to this invention, in said semiconductor device, the semiconductor device 

characterized by said each resistance having abbreviation same resistance is obtained. 

[0016] Here, in the semiconductor device of this invention, although said each resistance is based also 

on the ingredient.to constitute, it is desirable that it is within the limits of lOohm-lOkohm. 

[0017] Moreover, according to this invention, in said one of semiconductor devices, the semiconductor 

device characterized by constituting power metal-oxide semiconductor field effect transistor (metal 

oxide electric field effect mold) is obtained. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 

reference to drawin g 1 . 

[0019] When drawing 1 which is drawing showing the configuration of the power semiconductor device 
of the wire opening detection equipment by the gestalt of operation of this invention is referred to, 
drawin g 1 a power semiconductor device It is divided into the 1st thru/or 3rd device eel (Mfl-Mf3) 2a- 
2c prepared in the package 10, and each pads (it is called the 1st pad Padl-Pad3, and the following) la- 
ic corresponding to each ce! are minded. Three joint wires (it is hereafter called the 1st joint wire) 3a-3c 
connect with the lead (it is hereafter called the 1st lead) 4. It has connected with 2nd pad (Pad4) Id for 
wire opening detection from each 1st pad la, lb, and Ic through the 1st thru/or the 3rd resistance (Rl, 
R2, R3) 6a, 6b, and 6c. The 1 st and 2nd leads 4 and 5 are connected to the resistance detection means 
for detecting the resistance between these 1 st and 2nd leads 4 that are not illustrated and 5. 
[0020] It connects with the 2nd lead 5 through 2nd wire 3d 2nd pad Id. The 1st and the 2nd joint wire 
3a-3d, the 1st and 2nd pads la- Id, and wiring are formed with metals, such as gold and aluminum. 
Resistance 6a-6c forms the diffiasion layer which introduced the impurity into Si substrate, the polish 
recon layer which introduced the impurity, or WSi using resistance material high enough compared with 
a metal. 

[0021] Here, when each resistance of the 1st thru/or the 3rd resistance 6a-6c is set as 
Rl-=R2=R3=90ohm, there is no poor wire opening, and when normal, the resistance between the 1st and 
2nd leads 4 and 5 is 30ohms. 

[0022] However, when the 1st from the 1st lead 4 to each 1st pad (Padl-Pad3) la-lc has opening with 
the joint wires 3a-3c, it is [ one ] open and the resistance betvyeen the 1st and 2nd leads 4 and 5 is [ two ] 
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open 45 ohms. As for the resistance between the 1st and 2nd leads 4 and 5, as for 90 ohms of three 
opening (infinity) and resistance, resistance between the 1st and 2nd leads 4 and 5 also changes by 
opening altogether. 

[0023] Therefore, wire opening is detectable by measuring resistance between the 1st and 2nd leads 4 

and 5, 

[0024] in addition, lead 5 and the 2nd pad (Pad4) Id [ 2nd ] for detection - also when 2nd wire 1 Id of a 
between is open, it is opened between the 1st and 2nd leads. Moreover, if a resistance detection means 
corresponds to the order of the resistance to detect (infinity removes) and opening can be detected 
altogether, you may have what kind of configuration. 

[0025] Next, actuation of the gestah of operation of this invention is explained with reference to drawin g 
1. ' 

[0026] When opening arises on the 1st joint wire 3a-3c, the resistance corresponding to the wire opened 
of the resistance 6a-6c is opened. 

[0027] Therefore, the resistance between the lead 4 of the 1 st of a device and the 2nd lead 5 for wire 
opening detection changes. Therefore, the existence of wire opening is detectable by measuring 
resistance between the lead of a device, and a detection lead. 
[0028] 

[Effect of the Invention] As explained above, according to this invention, prepare the 2nd the lead and 
2nd pad further for wire opening detection in the 1st lead and 1st pad, and the same resistance is minded 
from the 1st pad corresponding to two or more 1st wires. Since DC detection of wire opening was 
enabled by connecting, the semiconductor device which can detect wire opening of the power 
semiconductor device which uses two or more wires, and the opening detection approach and detection 
equipment of a semiconductor device can be offered. 



[Translation done.] 
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